and to isotac hysterols (5) including their derivatives such as hepta-fluorobutyrates (6) , catiates (7) and so forth. These attempts may offer a technique of potential value in the determination of vitamins D, but are always hampered by addi tional factors such as reaction conditions to be carried out, yields, or heat-stabilities of the compounds.
In the present paper we reinvestigate primarily on the basic condition of GLC for "unmodified" pure vitamins D sta ndards and present data on a simultaneous determination of vitamins D. The gas chromatograms of vitamins D2 and D3 obtained under the operating condition were illus trated in Fig. 2 , and the relative retention data were given in Table 1 . As a suitable internal standard in this study, 7-dehydrocholesteryl acetate was newly selected among several related compounds. Although vitamin D2 and lumisterol2 were reported to have similar RRT and were difficult to separate each other on SE-30 column (2), our own finding with the present column indicated that they were able to be differentiated qualitatively.
Standard Calibrations
From three 0.4% (w/v)-standard stock solutions in acetone of vitamins D2, D3, or 7-dehydrocholesteryl acetate (the internal standard), fourteen standard working solutions in acetone of vitamins D2 and D3 were prepared. The ratio of D2 or D3 to the internal standard in each solution was adjusted to 0.5:1, 1:1, 1.5:1, 2.0:1, 2.5:1, 3.0:1, or 4.0:1, respectively.
FIG. 3 Calibration curves of vitamins D2 and D3
obtained by gas-liquid chromatography a, a, relationship using "pyro" isomer peaks; b, b', relationship using "isopyro" isomer peaks. Condi tions are as described in the text.
These standard working solutions were alternately injected into the instrument with the described operational parameters and the gas chromatographic results were calibrated between the peak area ratio vs, the weight ratio (vitamin D/internal standard) (Fig.  3) . Each peak area was determined by the peak height multiplied by the peak width at half height on the "pyro", the "isopyro", or the internal standard peak. All calibration curves exhibited excellent linearities, penetrating through the origin. When the weight ratio of D2 to the internal standard was 2:1, average x and standard deviation for pyro and isopyro-D2 were 1.250, 0.011 and 0.741, 0.006, respec tively. Determination of Vitamins D2 and D3 in Mixtures Six working solutions containing vitamins D2 and D3 in the ratio*3 of 0:5, 1:4, 2:3, 3:2, 4:1, and (Table 2 ). In the latter case, however, the disadvantage could be easily eliminated with an addition of a definite amount of vitamin D2 in advance and no trouble was encountered in overall ranges for determination of vitamins D2 and D3 in mixture.
Investigation on the determination of vitamins D in the presence of interfering substances is proceeding and will be discussed in the following paper.
